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{54} Method and system for monitoring the heart of a patient 

{5?} The present invention pertains to a system for 
monitoring the hesifb condition of a patient, such as the 
condition of the patient's heart. The system comprises a 
patient station {14} having means for monitoring a pre- 
determined bodiiy function of the patient and a patient 
transmitter (100) for transmitting information relating to 
the bodiiy function. The system is also comprised of a 
secondary system (200) remote from the patient at the 
station having means for activating the patient station 
such that information relating to the monitored bodily 
function can be transmitted from the patient station to 
the secondary station. The secondary station is in com- 
munication with the patient station The present inven- 
tion aiso pertains to a method of monitoring the health 
condition of a patient. The method comprises the steps 
ol providing the patient with a device for monitoring a 
predetermined bodiiy function of the patient at a patient 
station. Then there is tie step of activating the patient 
station from the secondary station remote from the 
patient at the patient station such that information relat- 
ing to the predetermined bodily function of the patient 
can be transmitted to the secondary station. 
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Description 

FIELD OF THE INVENTION 

The present invention is related in general to head s 
monitors. More specifically, the present Indention is 
related to a method and system which monitors a 
patient's heart remotely. 

BACKGRQMNC* QF THE INVENTION » 

Heart malfunction is one of the primary causes 0* 
death in humans. In order to detect and predict heart 
malfunctions, it is known to connect patients So a heart 
monitor. Typical heart monitors generate and display an is 
electrocardiogram of the heartbeat and are directly con- 
nected to the patient with electrodes. Unfortunately, 
these heart monitors require the patient to reside in the 
hospital in dedicated teleniatric beds. Further, the multi- 
tude of state of the art heart monitors necessary to so 
monitor the often numerous heart patients represent 
undue compfexity and expense. U S Patent 4,173,971 
by Kat2, incorporated by reference, discloses a system 
tor sending an electrocardiogram to a remote location, 
but does not provide for further support to assist in the ss 
response to a patient in need , 

SUMMARY OF THE tNVEMITQNI 

The present invention pertains to a system for mon- 33 
Storing tie beafth condition of a patient. The system 
comprises a patient station taing means for monitor ing 
a predetermined bodily function of the patient and a 
pati ent transmitter for transmitting information relating to 
the bodily function. The system is aiso comprised of a ss 
secondary system remote from the patient station hav- 
ing means for activating the patient station such that 
information reiating to the monitored bodily function can 
be transmitted from the patient station to the secondary 
station. <s 

The present invention aiso pertains to a method of 
monitoring the health condition of a patient. The method 
comprises the steps of providing toe patient with a 
device for monitoring a predetermined bodily function of 
the patient, such as the heart, at a patient station. Then 4* 
there is the step of activating the patient station from the 
secondary station remote from the patient station such 
that information relating to the predetermined bodity 
function of the patient can be transmitted: to the second- 
ary station. so 

BRIEF DESCRIPTION OF THE DRAWINGS 

in the accompanying drawings, the preferred 
embodiment of toe invention and preferred methods of 
practising the invention are iustrated in which; 

Figure 1 is a schematic representation showing the 
system for monitoring the heart of a patient. 



Figure 2 is a schematic representation of a system 
for monitoring the heart of a patient. 

Figure 3 is a schematic representation of an anatog 
embodiment of a patient transmitter. 

Figure 4 is a schematic representation of a digital 
embodiment of a patient transmitter. 

Figure 5 is a schematic representation of an anatog 
and atternate digital embodiment of a tele-Sink. 

Figure 6 is a block diagram of toe microcomputer of 
the patient station. 



Referring now to the drawings wherein like refer- 
ence numerals refer to similar or identical parts through- 
osjt the several views, and more specifically to figure 1 
thereof, there is shown a system 10 for monitoring the 
health condition of a patient. The system comprises a 
patient station 14 having means for monitoring a prede- 
termined bodily function of the patient, means 17 tor 
detecting predetermined events relating to the moni- 
tored bodily function in the patient and a patient trans- 
mitter too for transmitting information relating to the 
monitored bodily functions. The system 10 also com- 
prises a central station 16 in communication with the 
patient transmitter 100 for receiving the transmitted 
information. There is aiso a database 1 8 in communica- 
tion with the centra! station 18 for storing arid providing 
patient data to the central station IS when a predeter- 
mined event occurs and display means 27, in communi- 
cation wtth the centra! station 16 and the database 18, 
for displaying the patient data and the transmitted infor- 
mation 

in a preferred embodiment, the system 10 monitors 
the heart of the patient 1 1, in this embodiment, the sys- 
tem 10 is comprised of a patient station 14 having 
means 15 for generating an electrocardiogram of the 
patient. There is also means 17 for detecting predeter- 
mined cardiological events in the patient The detecting 
means 17 is in communication with toe generating 
means 15. Additionally, there is a patient transmitter 100 
for transmitting the electrocardiogram. The transmitter 
100 is in communication with the generating means 15, 
The system 10 addition alty is compr ised of a central sta- 
tion 16 in communication with the patient transmitter 
100 for receiving a transmitted efecbocaidiogram. 
There is aiso a database 18 in communication wito the 
centra! station 16 for storing patient data and providing 
patient data to the central stetson 18, Additionally, there 
is display means 27 in communication with the centra! 
station 16 and toe database 1 8 for displaying the patient 
data and the transmitted electrocardiogram, if should be 
noted that the system 10 can be used to monitor any 
one or more of a muttitude of bodily functions, such as 
the brain, lungs ana/or biood of the patient, to name but 
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a few of the possfcJs monitored bodily functions. 

in a preferred embodiment, and as shown in figure 
2, the patient station 14 includes a smaJI electronic unit 
called a patient transmitter 100 that is carried by the 
patient. The patient station 14 communicates with the 
centra! station 16 over a telecommunications iine 20, 
preferably through the patient's own telephone via a 
teie-iink 102 of the patient station 14. The centra} station 
16 has a central receiver or modern 29 lor receiving the 
electrocardiogram from the telecommunications line 20. 
The patient station 1 4 has a keypad 24, as shown in f ig- 
ure 1, for inputting information such as the hospital 
phone number and patient identification numbers into it. 

it is aiso desirable for the central station 16 to com- 
municate with the patient through the system 10. 
Accordingly, the central station 16 can include a central 
transmitter for transmitting information from the central 
station 16 to the patient station 14 over the telecommu- 
nications line 20, The patient station 14 includes a 
patienl receiver, such as a modem 132, for receiving 
information from the central station 1 6 over the telecom- 
munications lines 20, Preferably, the centra! station 1fi is 
located within the patient's hospital and includes a com- 
puter 26 and display screen 2S. The centra! transmitter 
and receiver can also be a modem 29 as mentioned 
above. 

The present invention is a system 10 for monitoring 
the health condition of a patient 11 which comprises a 
patient station 14 having means for monitoring a prede- 
termined bodily function of the patient 11 , and a patient 
transmitter 100 which is preferably part of a tele-link unit 
102. The system 10 aiso comprises a secondary station 
200 which is remote from the patient station 14. The 
secondary srtation 200 has means 202 for activating the 
patient station such that information relating to Ihe mon- 
itored bodily function can be transmitted from the 
patient station to the secondary station. The secondary- 
station 200 can be used, tor instance, by the patient's 
physician to interface with the remote state 14 so that 
the physician can review the health condition of his 
patient as desired. 

Preferably, the activating means comprises means 
for creating a communication: channel between the 
patient station 14 and the secondary station 200, such 
as a modem 204. in a preferred embodiment, the moni- 
toring means includes means 15 for generating an elec- 
trocardiogram of the patient 1 1 , 

Preferably, as shown in figure 2, the patient station 
14 has a microcomputer 19. As shown in figure 6, the 
microcomputer 19 can have means tor storing electro- 
cardiogram information. Preferably, the microcomputer 
19 aiso comprises means 206 for detecting predeter- 
mined cardiological events. Preferably, the storing 
means includes a first storage device 2 OS for storing 
predetermined cardiological events, The storage means 
can also include a second storage device 210 for storing 
the electrocardiogram generated: by the generating 
means for a predetermined per iod: of time. 

Preferably, the secondary station 200 is part of a 



system 10 which also has the previously described cen- 
tra! station 16 database 18 and display means 28. In 
this manner, the patient station 14 can transmit electro- 
cardiogram information of the patient 1 1 to both the Gen- 
s' tra! station 16 and the secondary station 200. The 
secondary station 200 can be in the possession of a 
doctor of the patient 1 1 and can be used to interface 
with the patient station 14 at the physician's discretion. 
For instance, the physician, by using the secondary sta- 
ys tion 200, couid retrieve the most recent cardiogram 
information from the second storage device 210 of the 
patient station microcomputer 19 Also, the first storage 
device 208 can be accessed to review any detected car- 
diological events such as arryihmia, tachycardia, etc. 
f 5 As shown in figure 1 , the connection of the second- 
ary station 200 with the patient station 14 can be 
accomplished in a variety of ways. In a first embodi- 
ment, the patient station 14 has a single telecommuni- 
cation line 20 through which both the central station 16 
so and the secondary station 200 communicate with the 
patient station 14. In this embodiment, the pafjent sta- 
tion 14 has means 212 lor disconnecting the secondary 
Station 200 from toe patient station 1 4 when a predeter- 
mined cardiologies! event occurs. In this manner, the 
2$ patient station 14 can transmit electrocardiogram infor- 
mation to the central station 16, such as the hospital, 
over the first telecommunication line 20. Preferably, as 
shown in figure 6, the disconnecting means 212 is inte- 
grated info the microcomputer 19. 
so in another embodiment, the patient station 14 has 
two independent telecommunication lines 20 and 21 . 
Telecommunication tine 21 is shown as a dotted line in 
figure 1 The central station 16 is in communication with 
the first telecommunication line 20 ^ile the secondary 
3$ station 200 is in communication with the second tele- 
communication line 21 . In this embodiment, the second- 
ary station 200 does not have fo be cut off if a 
predetermined cardiological event happens to occur, 
in a third embodiment, the secondary station 200 
*> can communicate through the central station 16, such 
as through telecommunication line 23, shown as a 
dashed line in figure 1 , In this embodiment, in order to 
contact the patient station 14, ihe secondary station 
must first contact the centra! station 16 which in turn 
46 contacts the patient station 14. in this manner', the 
patient station 14 can have one telecommunication line 
20 and ihe secondary station 200 does no! have fo be 
cut off if a predetermined cardiological event occurs. 
The invention is also a method of monitoring the 
so health condition of a patient 11, The method includes 
the first step of monitoring a predetermined bodily func- 
tion of a pattenf. Then, there is the step of automatically 
detecting predetermined events relating to the moni- 
tored bodily function. Next, there is the step of transmil- 
55 ting information relating the monitored bodify function to 
a cenirai station 16 along with identification of the 
patient if a predetermined event relating to the moni- 
tored bodily function occurs. Then, there is the step of 
retrieving data about the patient from a database 18. 
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Next, them is the siep of transmitting toe patient's data 
from the database 18 to the centra) station 16. 

in a preferred embodiment, the method is used to 
monitor the hsart condition of a patient 11, in this 
embodiment, the method includes the first step of taking s 
an electrocardiogram of a patient. Then, there is the 
step of automatical detecting predetermined cardio- 
logical events in the electrocardiogram- Next, there is 
the step of transmitting the eSectrocarcSogram to a cen- 
tra! station 1 6 along with identification of toe patient if a w 
predetermined cardiological event occurred. Then, 
there is the step of retrieving data about the patient from 
a database 1 6. Next, there is the step of transmitting the 
patient's data from the database IS to the centra) sta- 
tion 16. 15 

Preferably, the detecting step includes the step of 
automatically diagnosing the efedrocardiogram. Prefer- 
abiy, after the retrieving step, there is the step of con- 
tacting the patient 1 1 and after the diagnosing step, 
there is the step of sounding an alarm. Preferably, after so 
the transmitting step, there is the step of displaying the 
electrocardiogram and the corresponding patient data 
on a display screen 28. Preferably, the transmitting step 
incfudes the step of transmitting (he electrocardiogram 
over a telecommunication line 20 and before toe taking 55 
step, toere is the step of programming the patient sta- 
tion 14 wit! patient identification and the phone number 
of the central station 18, 

The present invention is afso a method of monitor- 
ing the health condition of a patient "1. The method w 
comprises the steps of providing the patient 1 1 with a 
device for moriitoririg a predeter mined bodily function. 
The method further comprises the step of activating the 
patient station 14 from a secondary station 200 remote 
from the patient state 1 4 such that information reiaf ing ss 
to the predetermined bodiiy function of the patient 1 1 
can be transmitted to the secondary station 200. 

Preferably, the providing step incfudes the step of 
providing toe pafient with a device 15 for generating an 
efectrocardiogram of the patient. Preferably, after the *c> 
providing step, there is toe step of taking art electrocar- 
diogram of the patient at the patient station 14. Prefera- 
bly, after the taking step, there is the step of storing 
information reiating to the electrocardiogram and the 
activating step includes the step of retrieving stored *s 
electrocardiogram information. 

Preferably, after the taking step, there are She steps 
of automatically defecting predetermined cardiological 
events in the electrocardiogram, automatically transmit- 
ting the electrocardiogram to a centra! station 1 6 remote so 
from the patient station 14 along with identification of 
the patient 1 1 if a pr edetermined cardiological event has 
occurred, automatically retrieving data about toe patient 
11 having a predetermined: caidialogtcai event from a 
database 18 in communication wish the centra! station ss 
18 and automatically transmi tting the data to the centra! 
station 16 from the database 1:8. 

in the operation of toe preferred embodiment, a 
patient 11 who is in medical need of heart monitoring is 



assigned a patient station 1 4 from his doctor at the hos- 
pital. The patient station 14 is comprised of a patient 
transmitter 100 which is worn by the patient, and a tels- 
iink 102 which is operationally connected to a telephone 
where the patient is located. The doctor then programs 
toe patient station 14 with toe patient's fdentificafion 
number and the phone number of the hospital's centra! 
station 18. A keypad 24 is provided on the patient sta- 
tion 14 for inputting the information. A display window 
34 is provided for displaying toe information. Once the 
patient staBon 14 is operational, it is set in a dorrrani 
state and toe patient is allowed to go home. Alterna- 
tively, the patient can go to a bote!, a friend's home, 
other type of health care facility or even another room or 
bed in toe hospitai which does not have dedicated 
instrumentation to provide heart monitoring of the 
patient n. to name but a few of toe many patient sta- 
tions to which toe patient can go, as long as there is at 
(east a phone nearby. 

During its dormancy, the pafient station 14 periodi- 
caliy activates to check if if is connected to ihe telecom- 
munication line 20. Once home the patient links the 
patient station 14 to the telephone fine 20 and dials the 
p^ne number of She hospitai's central station 16 to 
establish the connection with the central station 16, 
Electrodes 32 from the patient transmitter 100 of the 
pati ent station 1 4 are connected to the patient for moni- 
toring his heart 12. The electrocardiogram signal gener- 
ated by the patient transmitter 100 of the pafient station 
1 4 is analyzed by the first computer 1 7 having a compu- 
ter program wijhin ihe teSe-link 102 to detect predeter- 
mined threshold events, such as arrythmia or 
tachycardia. The patient transmitter 102 can be a fuliy 
analog system as disclosed in patent 3,195,535 (incor- 
porated by reference), which shows a complete minia- 
ture radiating afecirocardiograph, or preferably, it can be 
digital transmitter which codes ihe electrocardiogram 
data into digital representation. In Shis preferred embod- 
imertt, toe electrocardiogram amplifier 120 is similar to 
that in patent 3,724,455 by Ungar, incorporated by ref- 
erence, at block 70, while the A-D and digital data com- 
pressor 122 is disclosed in patent 5,014,234 by Langer 
etaf .. incorporated by reference. A digital radio transmit- 
ter is known to one skilled in the art and an example is 
described in Motorola Application Note AN9&Q using 
FSK techniques. If a threshold event is detected, the 
patient station 14 calls the central station 16 and trans- 
mits ihe electrocardiogram to toe central station 18. 

The tele-link t02 comprises a radio receiver 126 
similar to tie aforementioned Ungar patent or if a digital 
radio receiver 128 is used, similar to t he LAWN wireless 
modem product manufactored by O'Neill Communica- 
tsons, Princeton, NJ, Arryfhmia analysis systems are 
well known and are mentioned in ihe Ungar 3,724,455 
patent, or patents 3.538.062 and 4,221 ,223, both incor- 
porated by reference, which measure heart rate and 
can provide an alarm if there Is high heart rate, and U.S. 
patents 4,202,340 and 4.164.493 by langer, incorpo- 
rated by reference, which can defect Ventricular Fibrlla- 
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tion. U.S. Patent 4,630,204, incorporated by reference, 
describes art electrocardiogram detection system. 
Modems 132, 19 are commonly found in today's com- 
puters and are manufactured by Hayes and others as 
wail as being described in application notes by VLSi 
and Silicon Systems, semiconductor chip manufac- 
tures. The use of an autodiaier to send electrocardio- 
gram data is disclosed in Patent 4,202,322 by 
Gessman, incorporated by reference A QAA 1 34 {direct 
access arrangement) is necessary to connect to the 
phone line. 

More specifically, when the patient transmitter 102 
is a fully analog system as shown in figure 3, the elec- 
trocardiogram amplifier 110 lakes the electrocardio- 
gram from the electrodes 32 and amplifies the signal, 
which it then provides to the radio transmitter 1 12. The 
radio transmitter 1 12 then transmits it by way of antenna 
114, to the tele-link 102. 

If the electrocardiograph signal is transmitted digit- 
ally, then the electrocardiogram amplifier 120, as shown 
in figure 4, receives the electrocardiograph signal from 
electrodes 32, amplifies it and provides it io an analog to 
digital and data compressor 122 which is essentially a 
single chip rrscrocomputer. The digitized compressed 
signal is then provided to a digitai radio transmitter 124 
which transmits the signal via antenna 114 to antenna 
116 of the tele-link 1 0S. 

With respect to the tele-Sink 102 as shown in figure 
5, the radio receiver 126 receives the transmitted signal 
from antenna 1 1 6 and provides a signal to the first com- 
puter 17 which has electrocardiogram analysis. If the 
signal has been digitized, then the alternate digital 
approach as shown in figure 5 is utilized where a digital 
radio receiver 126 receives the signal from antenna 116 
and provides it to a data decompressor 130 which 
decompresses the signal so the first computer 1 7 can 
analyze the signal. If a predetermined cardiological 
event is determined to have occur red by the first compu- 
ter 17, then the electrocardiogram which has already 
been compressed is provided through a modem with an 
autodiafer 1 32 through a DAA 1 34 to the telephone lines 
20. The first computer 1 7 operates the telecommunica- 
tions linkage. 

Audio and visual alarms on the central station 16 
are then activated to alert tie proper medical personnel 
as the hospital The second computer 26 retrieves data 
on the patient having a threshold event from the data- 
base 18 and displays it on the display screen 28 along 
with the electrocardiogram and its diagnosis by flie first 
computer i7. The patient data contains a medicaf his- 
tory, preserved drugs and instructions on what to do for 
critical heartbeat irregularities. The second computer 26 
also constructs an alarm table which includes past 
occurrences of diagnosed threshold evants and pre- 
scribed responses thereto. A doctor then analyzes the 
data of the central station IS and comes to a judgment 
as for what medical action should be taken, if for exam- 
ple, the doctor ascertains that the patient is in danger, 
he can ceil the patient directly through the system 10 



and/or send for ambulator y transport. 

If the patient 1 1 wishes to manually cause his elec- 
trocardiogram to be recorded, as opposed to it only 
being recorded when a threshold event is identified by 

*' the first computer 1 7, he pushes a button 1 04 and holds 
it until a beep is produced by the microprocessor 101 . 
The recorded electrocardiogram can be stored in mem- 
ory in the first computer 17 to be used when desired. 
Additionally, the microprocessor 101 is programmed to 

w sound a beep whenever the patient 1 1 is out of range of 
theteie-iinktoa. 

A physician of the patient 1 1 in possession of the 
secondary station 200 interfaces with the patient station 
14 by calling the phone number of the patient station 1 4 

?s which cart be, for instance, a phone number of the 
patient's residence. The modem 204 of the secondary 
station communicates wilh the modem 132 oi the 
patient station 14. Once connected, the patient station 
14 is activated to send electrocardiogram information ot 

so the patient 11 to the secondary station 200. For 
instance, the first storage device 20S can be accessed 
to retrieve the detected cardiological events of interest. 
The second storage device 210 can also be accessed 
to retrieve the most recent electrocardiogram of the 

ss patient. The electrocardiogram information specilied by 
the secondary station 200 is retrieved by the ntaocoffi- 
puter 17 and is transmitted by the modem 132 of the 
patient station, through foeielecomirtunieatfon line 20 to 
the modem 204 of the secondary station 200. The elec- 
ta* trocardiogram information is then displayed on the ter- 
minal of the patient station computer 214 for review by 
the physician. The electrocardiogram Information can 
also be printed with a printer 2 1 6 ot the secondary sta- 
tion 200- if the patient station 14 has only one telecom- 

j* municatlon line 20, the disconnecting means 212 of the 
patient station's microcomputer 17 automatically dis- 
connects !he secondary station 200 from the patient 
station 1 4 if a predetermined cardiological event occurs 
during the interfacing of the secondary station 200 with 

40 the patient station 14 so that the centra! station 16, 
which is preferably the hospital, can be notified. 

It two telecommunication lines 20 and 21 are pro- 
vided at the patient station 14, the secondary station 
200 can call the patient station 14 through the second 

46 telecommunication tine 21 . When a predetermined car- 
diological event happens, the physician at the second- 
ary station can remain in continuous contact with the 
patient station 14 through the second telecommunica- 
tion fine 21 while the patient station automatically notl- 

ao fies the central station 16 of the detected cardiological 
event 

"Hie system 1 0 can also be configured such that the 
secondary station 14 interfaces with the patient station 
14 through the central station 10. in this embodiment, 
55 the physician in possession of the secondary station 
200 calls the appropriate phone number ot the centra! 
station to connect the modem 204 of the secondary sta- 
tion 200 with lie modem 132 of the central station. Cen- 
tral station 16 then calls the patient station 14 for 
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communication therebetween. 

Although the invention has been described in detail 
in the foregoing embodiments for the pur pose of illustra- 
tion, it is to be understood that such detail is solely tor 
that purpose arid trial variations can be made therein by 
those skilled in the art without departing tram the spirit 
and scope of the invention except as it may be 
described by the foliowing claims. 

Claims 

1. A system for monitoring health conditions of a 
patient comprising : 



the electrocardiogram transmitted by the 
patient transmitter when a predetermined car- 
diological event has occurred; 

s a database in communication with the central 

station lor storing arrd providing patient data to 
the central station when a predetermined eardi- 
oiogicai event occurs; and 

ia display means in communication with the cen- 

tra! station and the database for displaying the 
patient data and the transmitted electrocardio- 
gram. 



a patient station having means for generating is 
an electrocardiogram of the patient and a 
patient transmitter for transmitting information 
relating to the electrocardiogram, including 
means for automatically transmitting the infor- 
mation wrhen a predetermined event occurs, so 
said patient transmitter having a first telecom- 
munication line, said patient station has means 
tor disconnecting a secondary station from the 
patient station when a predetermined cardio- 
logical event occurs such that the patient sta- 
tioncan transmit electrocardiogram information 
to the centra! station over the first telecommuni- 
cations line; 

means for storing electrocardiogram informa- 33 
tien, said storing means in communication with 
fie generating means, said storing means 
comprising a first storage device for storing 
predetermined cardiological events and a sec- 
ond storage device for storing the eiectrocardi- ss 
©gram generated by the generating means and 
means tor detecting predetermined cardiologi- 
cal events of the patient, said detecting means 
in corrrounicafion with the generating means, 

40 

a secondary station remote trom the patient at 
the patient station having a modem for creating 
a communication channel between the patient 
station and the secondary station such that 
information reiating to the monitored electro- *s 
cardiogram can be transmitted from the patient 
station to the secondary station, said second- 
ary station in communication with the patient 
station, said secondary station in communica- 
tion with said first telecommunication line; so 

a database in communication with the second- 
ary station which provides data about the 
patient which supplements the information to 
the secondary station when the information Is ss 
transmitted from the patient; 

a central station in communication with the 
patient fcansmittef for automatically receiving 



2, A system as described in Claim 1 comprising: 

a central station in commurBcation with the 
patient transmitter for automatically receiving 
the aiectjocajdiogram transmitted by the 
patient transmitter when a predetermined car- 
diological event has occurred; 

a database in communication with the central 
station for storing and providing patient data to 
the central station when a predetermined cardi- 
ological event occurs; and 

display means in communication with the cen- 
tra! station and the database for displaying the 
patient data and the transmitted electrocardio- 
gram. 

i. A method of monitoring health conditions of a 
patient comprising the steps of: 

providing toe patient with a device for monitor- 
ing a predetermined bodily function of the 
patient at a patient station; 

transmitting from a transmitter of the device 
information about the predetermined codify 
function monitored by the device when a prede- 
termined event occurs; 

activating the patient station from a secondary 
station remote from the patient at the patient 
station by diaiing a phone number of the patient 
station to create a communication channel 
between the patient station and the secondary 
station such that information relating to the pre- 
determined bodily funcfion of the patient can 
be transmitted to the secondary station by the 
device at the patient station ; and 

providing data about me patient which supple- 
ments the information when the information is 
transmitted. 

A method as described in Claim 3 wherein fhe acfj- 
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vating step includes the step of creating a commu- 
nication channel between the patient station and 
the secondary station. 

5, A method as described: in Claim 4 wherein the ere- *' 
ati rig step includes the step of dialing a phone 
number of the patient station. 

6. A system for monitoring health conditions of a 
patient comprising the steps of; f c 



7. A system as described in Gairo 6 wherein the acti- 
vating means comprises means for creating a com- ss 
munication channel between the patient station and 

the secondary station 

8. A system as described in Claim 7 wherein tie mon- 
itoring means comprises means for generating an *> 
electrocardiogram of the patient. 

9. A system as described in Ciaim 8 wherein the 
patient station has means for storing efectrccardio- 
gram information. «s 

10. A method of monitoiing the heart of a patient com- 
prising the steps of; 



logical event has occurred; 

automatically retrieving data about the patient 
having a predetermined cardiological event 
from a database in communication with the 
central station; and 

automatically transmitting the data to the cen- 
tral station from the database. 

11. A system for monitoring the heart of a patient com- 
prising; 

a remote station having means tor generating 
an eiectf ocar dsogr am of a patient, said remote 
station having a patient transmitter to be dis- 
posed on the pat ient which transmits the elec- 
trocardiogram from the patient, means for 
detecting predetermined cardiological events 
in the electrocardiogram which includes a tele- 
link in communication with the patient transmit- 
ter but remote therefrom, and a transmitter for 
transmitting the eiectfocafdiogfam when a pre- 
determined cardiological event occurs in the 
patient; 

a central station In communication with the 
tr ansmitter for receiving the transmitted electro- 
cardiogram; 

a database in communication With the centra! 
station for storing arid pr oviding patient data to 
the centra! station when a predetermined cardi- 
oiogtea! event occurs; and 

dispiay means in communication with the cen- 
tra! station and the database in displaying the 
patient data and the transmitted electrocardio- 
gram. 

12. A method of monitoring the health condition of a 
patient comprising the steps of: 

providing the patient with a device for monitor- 
ing a predetermined bodily function of the 
patient at a patient station: 

transmitting the information when a predeter- 
mined event occurs and to a central station; 
and 

activating the patient station from a secondary 
station remote from the patient at the patient 
station such that information relating to the pre- 
determined bodily function of the patient can 
be transmitted to the secondary station. 



continuously taking an electrocardiogram of a so 
patient at a remote station; 

automatically detecting predetermined cardio- 
logical events in the electrocardiogram; 

automatically transmitting the electrocardio- 
gram to a centra! station remote from the 
patient at the remote station along with identifi- 
cation of the patient if a predetermined cardio- 



a patient station having means for continuously 
monitoring a predetermined bodily function of 
the patient and a patient transmitter for trans- 
mitting information relating fo the bodily func- ?5 
Hon, including means tor automatically 
transmitting the information when a predeter- 
mined evert occurs; 

a secondary station remote from the patient at so 
the patient station having means far activating 
the patient station such that information relat- 
ing to the monitored bodily function can be 
transmitted from the patient station to the sec- 
ondary station, said secondary station in com- ss 
munication with the patient station; and 

a database in communication with the second- 
ary station which provides date about the 
patient which supplements the information to so 
the secondary station when the information Is 
transmitted from the patient 



7 



EP 0 779 057 A1 




EP 0 779 057 A1 




9 



EP 0 779 057 A1 



110 

_±5l 



ECG 



ECG 




112^ 


DATA 




RADIO 


— j^- 


TRANSMITTER 




FIG. 3 



120 


522 

s 


ECG 




A-D 

DATA 
COMPRESSOR 


AMPLfRER 





FIG. 4 



124 



| DIGITAL 
-i RADIO 
j TRANSMITTER 



114 

ANTENNA 



114 



\K ANTENNA 



206 

V 

208- 
210- 



MiCRQCOMPUTER 



DETECTING MEANS 



FIRST STORAGE DEVICE 
J SECOND STORAGE DEVICE 



DISCONNECTING MEANS 



17 



1 



132 



MODEM 



FIG. 6 



10 



EP 0 779 057 A1 


















on 










o 


























f 









o 










-< 


1 — 




-« 


o~ 


o 






O 












o 







li 








as 



A«3 




11 



EP 0 779 057 A1 




European Potest 



EUROPEAN SEARCH REPORT 



EP 95 30 9887 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Cfcutton of docaains with inifesKiee, spprspriat*. 



CLtSSfflCATtON OF THE 
ATttJCATKIN (JtatCS.*) 



EP-A-0 535 629 (SHACHAL MEOICAL SERVICES 

LTD.) 

* column 2, line 26 - column 5, line 26; 
tables 1,2 * 

US-A-5 41? 222 (M.K.DBHPSEY ET AL) 

* column 4, line 46 - column 8, line 5; 
table 1 * 

EP-A-9 425 754 (FUKDDA DEMSHI CO., LTD.) 

* colt™ 5, line 45 - colwm 6, line 44; 
table 4 * 



1,3,6,8, 
10-12 
2,5 



1,3,6,8, 
18-12 
4,7,9 



A61B5/98 



1*3 



sra*chb» <jw.cu) 
A618 



The srs*«t stars* ttepsrt l»s (wen ttr»*« hj> f»r ait cfsass 



BERLIN 



Bate ttf nwyleBw 9t tkt ttmA 

12 Apri 1 19% 



RxmtMt* 

Weihs, J 



<:*mio*Y of arm bocumknts 

X : pwSaiistfy nkwM it tskxB aiofw 

V : (Srtiaiiwty Rtmtl if «K*liiii8l nittf Mtsfcor 

dectsasH of the txme categgq 
A i techHtloggtai] l! jstgroiss* 
0 : non-mMwi Sisctosurt 
P ; jntwwdiate tfucumatf 



T ; many or prind jie um*«tj*<g ttw tnwstkw 
E : sariiw ^atau *KV»(sif, but f ub(i-tt\«t on, or 



* : sssbfr of t&s «>n» pMeftt *UBity, eomsfOfidlng 



12 



